Arg-Gly-Asp peptides (RGD) were synthesized and chemically coupled to the bulk of N-(2-hydroxypropyl) methacrylamide-based polymer hydrogels. Fourier Transform Infrared Spectroscopy (FFIR) and amino acid analysis confirmed the peptide coupling to the polymer. Activated and control (unmodified) polymer matrices were stereotaxicaHy implanted in the striata of rat brains, and two months later the brains were processed for immunohistochemistry using antibodies for glial acidic fibrillary protein (GFAP), laminin and neurof'daments. RGD-containing polymer matrices promoted stronger adhesion to the host tissue than the unmodified polymer matrices. In addition, the RGD-grafted polymer implants promoted and supported the growth and spread of GFAP-positive gliai tissue onto and into the hydrogels. Neurof'dament-positive fibers were also seen running along the surface of the polymer and, in some instances, penetrating the matrix. These findings are discussed in the context of using bioactive polymers as a new approach for promoting tissue repair and axonal regeneration of damaged structures of the central nervous system.
INTRODUCTION
Fetal neural gratis, when transplanted into damaged regions of the central nervous system (CNS), can compensate for tissue damage and promote reorganization of the neural circuit. Alternatively, a synthetic polymer scaffold may provide an extracellular matrix (ECM) that assists the course of tissue healing so that new tissue can be constituted with the CNS's own tissue constituents, enabling axonal reg.eneration to occur/27/. The combination ofthese two approaches, namely entrapment of fetal grafts within a polymer scaffold, is attractive because it may allow us to produce cell-based polymer hybrid devices that associate properties of biocompatible polymers with those of physiologically active cells for replacement of tissue mass and ftmction /29/. However, one critical issue in the design of polymer matrices for brain tissue implantation is the properties of the polymer surface that interfaces with the host tissue, as these determine the type of tissue response and the fate of the polymer matrix in the host. The polymer surface can be tailored with biomolecular cues that may optimize the ftmction of the implanted polymer matrices by promoting a specific response from host cells, such as selective binding and axonal regeneration. In this respect, short peptides containing the Arg-Gly-Asp (RGD) sequences found in many proteins of ECM and which are related to cell-binding and cell-ECM recognition processes have incited a great deal of interest because they provide a unique model for the VOLUME 5 , NO. 4 [1] and methacryloylglycylglycine p-nitrophenyl ester (MaGlyGlyONp) [2] were prepared according to previously described procedures /16,22/. Other monomers-2-hydroxyethyl methacrylate [3] and triethyleneglycol dimethacrylate [4] from Rohm and Haase (Germany), were purified by vacuum distillation. The synthesis of the coupling reactions and the synthesis of the activated gels are shown in Fig. 1 .
Preparation of methacryloylglycylglycylargynylglycylaspartic acid [5] The synthesis of [5] involved the aminolysis of [2] 
Findings at autopsy
All animals that received polymer gel implants survived to the schedule date of sacrifice. Neither neurological deficits nor abnormal behaviors were observed during the two-month survival period.
Histology
The hydrogels were readily recognized in the dorsal striatum on H&E-stained brain sections observed at low magnification. The gel implants were encased in the host tissue without damage to the adjacent tissue (see Fig. 4B ). In a few instances the polymer gel penetrated the corpus callosum and the VOLUME 5, NO. 4, 1995 adjacent layers of the cerebral cortex. In all cases the implants were surrounded by a mild-to-dense celhflar reaction, mainly of glial origin as demonstrated by immunohistochemistry (vide infra). High magnification showed that cell spreading occurred in the marginal structures of the RGD-containing polymer gel (Fig. 3) , but cell spreading could also have extended deeper in the gel along the surface of defects as seen by immunocytochemistry (see Fig.  5C ). The (Fig. 5A ), or formed a discrete tissue bridge in contact with the polymer gel from both sides of the host tissue (Fig. 5B) . Although the extent of immunostaining was usually limited to the marginal layer of the gel, it reached the deeper layers of the implant in instances where processes migrated along the surface of gel defects or cracks (Figs. 5C-5D ).
Results were similar within this group of animals, and there were no significant differences between the gels containing different amounts ofpeptides.
Examination of brain sections immunostained with antibodies to neurofilaments revealed the absence of fluorescence signal at the surface and within the control gel implants; positively immunostained neurofilaments were seen only along the edge of the gel implant and in the host striatum, which showed a typical patchy organization. Gel implants containing RGD peptides were immunopositive after treatment with neurofilament antibodies. Intensely immunostained nerve fibers of striatal origin and, when the polymer gel contacted clearly growing onto and into the polymer gel sections. Figure 6 shows two examples of the host tissue reaction a/ter neurofilament immunostaining.
In one case, regeneration of long individual axons was seen on a tissue section that included the entire surface of the gel and showed the growth of nerve fibers originating from the adjacent host tissue onto the gd surface (Figs. 6A-6B) . In other cases, the gels showed a punctuated fluorescence resembling densely associated axonal sprouts (Figs. 6C-6D ).
Nerve fibers could also be seen on the upper and lower surfaces of the gel section as they had penetrated the gel implant. Laminin immunoreactivity was associated with proliferating blood vessels and was moderate in the vicinity of the implantation site while it was intense along the wound of the needle track (Figs. 7A-7B ).
For the same survival period, the control lesions that included the cortex down to the dorsal striatum were the site of dense scar tissue positively immunostained for GFAP without evidence of axonal regeneration through the wound.
DISCUSSION
The main findings ofthis study are: (i) that 
